WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa) Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B01D 29/21, 35/027 



Al 



(11) International Publication Number: WO 98/04333 

(43) International Publication Date: 5 February 1998 (05.02.98) 



(21) International Application Number: PCT/US967 12424 

(22) International Filing Date: 29 July 1996 (29.07.96) 



(60) Parent Application or Grant 

(63) Related by Continuation 
US 

Filed on 



08/418,039 (CIP) 
6 April 1995 (06.04.95) 



(81) Designated States: CA. US, European patent (AT. BE, CH, 
DE. DK. ES, FI, FR. GB, GR, IE, IT, LU. MC, NL, PT, 
SE). 



Published 

With international search report. 



(71) Applicant (for all designated States except US): HARRISON- 

PIPKIN, L.L.C. (US/US]; 314 N.W. 3rd Street, Oklahoma 
City, OK 73106 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): HARRISON, William, E., 
Jr. [US/US]; 624 Sinclair, Norman, OK 73073 (US). 

(74) Agents: HOLLINGSWORTH, Don, A. et al.; Ladas & Parry, 
Suite 2100, 5670 Wilshire Boulevard, Los Angeles, CA 
90036 (US). 



(54) Title: INTAKE FILTER FOR A PAINT SPRAYER 



(57) Abstract 

A filter having an outer peripheral sur- 
face comprising an accordion wire mesh and an 
inner peripheral surface comprising a support 
structure, the filter permitting a liquid compo- 
sition such as paint to be filtered therethrough 
when connected to an airless paint spraying sys- 
tem. Method of using a filter. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CK 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzsian 


NO 


Norway 


ZW 


Zimbabwe 


ci 


Cote d'lvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/04333 




PCMJS96/12424 



INTAKE FILTER FOR A FAINT SFRAYER 

BACKGROUND 2£ THE INVENTION 

Field of the Invention 
This invention generally relates to filters for filtering 
liquid material or compositions adapted or capable of being 
filtered and then sprayed onto a surface, and, more 
particularly, to filters used in airless spraying systems, such 
as, but not by way of limitation, spraying paint, and the 
methods of using same. 



Background Information 
Filters have been developed for filtering various liquids 
and/or compositions before such liquids and/or compositions 
were used. Filtering was performed to remove unwanted debris 
and/or impurities, as well as removing solidified or semi-solid 
material from the liquid/composition. 

In filtering paint, many filters are required between the 
paint as provided and the paint which is sprayed upon a final 
surface. When any one of these filters fail, or become 
clogged, painting must be stopped, and a search of the filters 
must be made to determine the location of the blockage in order 
to replace the blocked filter or filters. This work stoppage 
causes increased labor costs, and increased costs for parts, 
since the clogged filter (s) must be removed and replaced before 
painting can re-commence. 

There is a need felt within the art for a paint filter 
adapted to connect the receiving end of an airless paint 
spraying system which filters all debris, both large and small, 
and eliminates the need for multiple, in-line filters between 
the liquid paint and the final painted surface/object. Such a 
filter would reduce both time, labor, and the cost of 
replacement filter parts required for painting most surfaces. 

An objective of the present invention is to provide a 
single filter which eliminates the need for any other in-line 
filters between the liquid paint and the paint sprayed upon a 
surface. A further goal of the present invention is to provide 
a filter which is quickly and easily cleaned, and is therefore 
re-usable. A further objective of the present invention to 
reduce time, labor, and the cost of replacing the many in-line 
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filters which presently exist in an airless paint spraying 
system when one or more of such filters fails, and becomes 
clogged. It is still a further object of the present invention 
to provide a filter which is economical, and which also can be 
5 used with either water or oil-based compositions. 

RRTEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become more fully apparent from the following 
detailed descriptions of the preferred embodiments, the 
10 appended claims and the accompanying drawings in which: 

Figure 1 is a perspective view of the top of the filter 
constructed in accordance with the present invention; 

Figure 2 is a perspective view of the filter shown in 
Figure 1, but showing one embodiment of the bottom of the 
15 filter having an accordion mesh disposed thereon and a 
plurality of short extensions extending therefrom; 

Figure 3 is a perspective view of the filter shown in 
Figure 2, but showing another embodiment of the bottom of the 
filter having a solid non-filtering bottom; 
20 Figure 4 is a transverse sectional view of the filter of 

Figure 1, but showing the inner support frame as well as the 
outer accordion mesh; 

Figure 5 is a perspective cut-away view of the top 
removable components of the filter, including the top, the 
25 adapter, and the connecting element; 

Figure 6 is a top plan view of the upper surface of the 
top of the filter; 

Figure 7 is a bottom plan view of the lower surface of the 
top of the filter; 
30 Figure 8 is a perspective view of the filter shown in 

Figure 1, but with the top connected to the upper end of the 
filter; 

Figure 9 is a perspective view of one of the in-line 
filters used in an airless paint spraying system which is 
35 replaced by the present filter, namely, a rock catcher; 

Figure 10 is a perspective view of another of the in-line 
filters used in an airless paint spraying system which is 
replaced by the present filter, namely, a cylindrical filter 
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which is disposed in the airless paint sprayer; 

Figure 11 is a perspective view of still another of the 
in-line filters used in an airless paint spraying system which 
is replaced by the present filter, namely, a cylindrical filter 
5 which is found in the handle of the spray gun; 

Figure 12 is a perspective view of yet another of the in- 
line filters used in an airless paint spraying system which is 
replaced by the present filter, namely, a nylon disc filter 
which is disposed just behind the spray tip from which the 
10 paint is discharged onto a surface; 

Figure 13 is a perspective view of the filter of Figure 1, 
but showing the filter connected to an airless paint sprayer; 

Figure 14 is a perspective cut-away view of the filter of 
Figures 1 and 8, but showing the filter connected to an airless 
15 paint sprayer with the filter disposed in a container filled 
with paint. 



DESCRIPTION OF THE PREFE RRED EMBODIMENTS 

The Embodiments and Methods of Figures 1-14 
Filters have been long known in the art, and are commonly 

20 used in a number of applications for filtering a variety of 
liquids and/or compositions. The present invention is directed 
to filters, particularly, a filter used in conjunction with an 
airless spraying system which is used to applying a paint 
composition to an object and/or a surface. It will be 

25 appreciated, however, that the filter of the present invention 
has applications which extend to the filtering of a number of 
different compositions, and the application of these differing 
liquids, compositions and/or substances, including, but not 
limited to water-based and/or oil-based liquids, compositions 

30 and/ or substances, including, but not limited to, paints. It 
will be appreciated that additional applications of the filter 
of the present invention will suggest themselves to those 
having ordinary skill in the art. 

Turning to the use of filters to filter paint, one problem 

3 5 with currently existing filters is that they frequently become 
clogged with debris, even though the paint is filtered multiple 
times in-line during the process of moving the paint from the 
paint container, through the airless spraying system, and onto 
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a surface and/or object to be painted. Such clogs cause a 
stoppage of the painting procedure, that is, the paint will not 
spray out onto the surface/object to be painted. This stoppage 
causes the operator down-time while determining the location or 
5 locations of the clogs, and eliminating them through 
replacement of the clogged filter(s). Such stoppages increase 
both labor costs and part costs. 

In order to reduce stoppages, the paint is filtered a 
number of times. In a current airless paint spraying system, 

10 for example, the paint (water based or oil based) is usually 
strained first through a large nylon mesh bag (not shown) . A 
rounded, larger (20-50 wire mesh, i.e., a large mesh) metal 
filter (Figure 9) is connected to the receiving end (i.e., the 
end which receives paint from a container filled with paint, 

15 not shown) of an airless paint sprayer. This filter is called 
a "rock catcher" in the art, because it is used to filter 
larger impurities and debris. A smaller nylon mesh bag is 
usually disposed around the outer surface of the rock catcher, 
to filter smaller impurities/debris (not shown) • 

20 In operation, the receiving end of the airless paint 

sprayer, with rock catcher and nylon bag disposed thereabout, 
is disposed in the paint container (not shown) . The paint is 
moved into the airless paint sprayer via a pump contained 
within the airless paint sprayer (hereinafter "sprayer") which 

2 5 exerts from about 2,000 psi to about 5,000 psi to move the 
paint both into the sprayer and out of the sprayer and onto the 
selected surface/object. When in the sprayer, the paint is 
moved through a large cylindrical filter (Figure 10) and then 
into a hose which is connected to a spray gun. The paint is 

30 moved through another small cylindrical filter (Figure 11) in 
the handle of the spray gun. Connected to the spray gun is a 
spray tip, and the paint is filtered a final time through a 
fine nylon mesh disk (Figure 12) before it is ejected through 
the spray tip and onto the desired surface/object, as will be 
35 described in further detail below. Therefore, in routine 
airless paint spraying, the paint is first strained, and then 
filtered through five filters before the paint is sprayed on 
the desired surf ace/ object . 

Such in-line filtering is expensive, and the need for 
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replacement filters is costly. The nylon straining bags are 
too time consuming to re-clean. It is therefore cheaper to 
dispose of such bags after each use, and to obtain a new nylon 
bag for each new painting session. The rock catcher (Figure 9) 
5 can be cleaned and re-used. The large cylindrical filter 
(Figure 10) in the airless paint sprayer must be replaced (due 
to clogs and stoppages) every 200 to 300 gallons. The small 
cylindrical filter (Figure 11) in the handle of the spray gun 
must be replaced after every 100 gallons, or after each time 

10 the spray gun is used (which ever comes first) . The nylon mesh 
disk filter (Figure 12) near the spray tip must be replaced 
after each use. Therefore, the cost of replacing filters, per 
five-day work week, on an airless spray system which is used 
approximately eight hours per day, is presently approximately 

15 100 to 150 dollars per week. Of course, this cost does not 
include increased labor costs for down time. 

The present invention contemplates a filter which 
eliminates the need for the plurality of in-line filters 
described above, and which also eliminates the need to strain, 

20 i.e., pre-filter, the paint. The present filter is effective 
because it utilizes a very fine wire mesh, i.e., a very 
narrowly woven wire mesh which is known in the art as "wire 
cloth mesh", which is a woven fabric made from varying weaves 
usually from made from metal, but which can also be made from 

25 plastic, nylon, metal, or combinations thereof, and which is 
readily commercially available (one vendor is Flow Ezy Filter, 
Inc. Ann Arbor, Michigan, 48106), which is shaped into an 
accordion shape about the cylindrically-shaped filter. Inside 
of the filter is a support frame which has a plurality of 

30 larger openings. The top of the filter disconnects and 
reconnects, to permit cleaning of the filter for re-use. Such 
disconnection of the top permits the thorough cleaning of all 
components of the filter 10 described herein. It will be 
appreciated by those having ordinary skill in the art that, 

35 besides the rock catcher, none of the previously described 
filters permit multiple cleaning and re-use. 

The present invention, due to its fine wire cloth mesh 
(also called "wire mesh" herein) shaped in an "accordion" 
(i.e., sinusoidal) shape, along with its support structure 




fee 
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with a plurality of openings, permits complete filtering of all 
debris/ impurities at the receiving end, i.e., the outer 
peripheral surface of the filter when the paint is first drawn 
into the airless spray system. The filtering is complete, so 
5 that the need for all other filters in the airless spray system 
is unnecessary. That is, the present filter is the only one 
needed. The filtering with the present invention is complete, 
because both large and small particles are filtered and caught 
in the inward folds of the accordion wire mesh, yet the outer 
10 folds permit continuous filtering of the paint. In the same 
mode, large strips of impurities, for example, but not by way 
of limitation, dried paint, are caught by the outer folds of 
the accordion wire mesh, permitting paint to flow through the 
inner folds. The strong inner support structure of the filter 
15 keeps the accordion wire mesh from collapsing inward due to the 
pressure of the paint moving into the airless paint spraying 
system, thereby assisting in keeping the accordion wire mesh in 
its proper accordion shape. The large openings in the inner 
support structure permit the paint, now well-filtered, to move 
20 easily into the airless paint spraying system. The paint is 
easily ejected onto the desired surface/object without any 
additional filtering. The present invention reduces both 
downtime and the cost of additional parts. Labor costs are 
reduced, and the cost of replacing multiple filters is 
25 eliminated. 

Referring now to Figures 1-4, designated generally by the 
reference numeral 10 is a filter which is constructed in 
accordance with the present invention. The filter 10 comprises 
a base 12 having an upper end 14 and a lower end 16 and an 
30 outer peripheral surface 18. The outer peripheral surface 18 
has an upper end 19 and a lower end 19'. An opening 20 
intersecting the upper end 14 forming an inner peripheral 
surface 22. The inner peripheral surface 22 has an upper end 
23 and a lower end 23'. 
3 5 The upper end 14 has an upper collar 24 formed thereabout. 

The upper collar 24 is formed to permit connection of the 
filter top (not shown) to the filter 10, and to assist in 
holding the outer peripheral surface 18 and the inner 
peripheral surface 22 of the filter 10 in place, as does the 
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lower collar, described below. The upper collar 24 is shown 
having a plurality of slots 25 (only one of the plurality of 
slots being designated by the numeral 25) on the inner 
peripheral surface 22, but it will be appreciated that the 
5 upper collar 24 may utilize any means known in the art to 
permit easy connection, disconnection and re-connection of the 
filter top with the upper collar 24. The upper collar also 
serves to assist in holding the upper portion of the accordion 
wire mesh 26 about the outer peripheral surface 18 of the base 

10 12 of the filter 10. 

An connecting substance 27 is utilized to connect the 
outer peripheral surface 18 and the inner peripheral surface 22 
of the filter 10 to the upper collar 24 and the lower collar, 
described in detail below. The connecting substance comprises 

15 an adhesive epoxy. 

Many adhesives and epoxies are inadequate to connect the 
outer peripheral surface 18 and the inner peripheral surface 22 
to the filter to the upper collar 24 and the lower collar. 
Only an adhesive epoxy made by 3M Scotch-Weld DP-100 Clear or 

20 DP-100 NS Translucent, made by 3M Industrial Tape and 
Specialties Division, 220-7E-01, 3M Center, St. Paul, 
Minnesota, 55144-1000 withstood cleaning by substances 
containing, for example, but not by way of limitation, alcohol, 
acetone, xylene, ketones, and the like. Other epoxies and 

25 adhesives dissolved at least to a degree, and thus permitting 
the outer peripheral surface 18 and the inner peripheral 
surface 22 of the filter 10 to become loosened, and at times, 
detached from the upper collar 24 and/or the lower collar. It 
will be appreciated that other adhesive epoxies, containing the 

30 same characteristics (i.e., being not dissolvable by materials 
containing, for example, but not by way of limitation, alcohol, 
acetone and/or xylene, ketones, and the like) as those 
described for the 3M Scotch-Weld adhesive epoxies may also be 
utilized. 

35 The connecting substance 27 is disposed on the upper ends 

19 and 23, respectively, of both the outer peripheral surface 
18 and the inner peripheral surface 22 of the filter 10, before 
the respective upper ends 19 and 23 of the outer peripheral 
surface 18 and the inner peripheral surface 22 are connected to 
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the upper collar 24 of the filter 10. Similarly, the 
connecting substance 27 is disposed on the lower ends 19' and 
23', respectively, of both the outer peripheral surface 18 and 
the inner peripheral surface 22 of the filter 10, before the 
5 respective lower ends 19' and 23' of the outer peripheral 
surface 18 and the inner peripheral surface 22 are connected to 
the lower collar 24 of the filter 10, shown partially in Figure 
4. 

The outer peripheral surface 18 of the base 12 of the 
10 filter 10 is made from a fine wire cloth mesh. The wire cloth 
mesh can be a 60, an 80, a 100, or a 120 wire cloth mesh. The 
number generally signifies the number of openings per inch. 
The openings can be formed by a weave, or by a material having 
a plurality of apertures. A 60 wire cloth mesh would be 
15 utilized with a thick, coarse material, such as, for example, 
but not by way of limitation, a blockfiller. An 80 wire cloth 
mesh would be utilized for substances having a more moderate 
degree of thickness, such as, for example, but not by way of 
limitation, mastics. A 100 or 120 wire cloth mesh is utilized 
20 for thinner materials, such as, but not by way of limitation, 
latex paint, varnish, stains, and the like. It will be 
appreciated that the choice of wire cloth mesh used to make the 
filter 10 will be determined by the substance the operator 
desires to have filtered. 
25 it will also be appreciated that any metal, plastic, 

nylon, or combination thereof may form the wire cloth mesh. 
Furthermore, it will also be understood that any metal, 
plastic, nylon, or combination thereof, may be utilized to form 
any component of the filter 10 described herein, so long as 
3 0 such component operates as described herein. The fine wire 
mesh is formed in an "accordion 11 shape, i.e., a continuous 
sinusoidal "in and out" shape, about the base 12 of the filter 
10. The accordion wire mesh 26 permits large strips of 
impurities and/or debris (hereinafter termed "debris"), such as 
35 strips of dried paint, to be caught across the "outer" portion 
of the accordion wire mesh 26, thereby permitting the paint to 
continue to be filtered through other "outer" portions of the 
accordion wire mesh 26 as well as the "inner" portions of the 
accordion wire mesh 26. 
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In an opposing fashion, the accordion wire mesh 26 permits 
larger single particles or a plurality of small particles, such 
as, for example, but not by way of limitation, pebbles and 
sand, respectively, to be caught within the "inner" portions of 
5 the accordion wire mesh 26. The paint is thereby permitted to 
continue to be filtered through other "inner" portions of the 
accordion wire mesh 26 as well as through the "outer" portions 
of the accordion wire mesh 26. 

A lower collar 28 is formed about the lower end 14 of the 

10 base 12 of the filter 10. The lower collar 28 holds the lower 
portion of the accordion wire mesh 26 about the base 12. The 
lower collar 28, as shown in Figure 2, also holds the bottom 30 
of the filter 10 in place. The bottom 30 of the filter 10 may 
be formed from the accordion wire mesh 26 as well, with the 

15 support frame (described below) . The accordion wire mesh is 
held in place at least partially by the connecting substance 
27. In this embodiment (Figure 2), the accordion wire mesh may 
also have a support bar 32 extending thereacross, as 
illustrated, or may be manufactured without the support bar 32. 

20 In addition, the lower collar 28 may have a plurality of short 
extensions 34 (only one of the plurality of extensions 
designated by the numeral 34). The plurality of short 
extensions 34 permit the bottom 3 0 of the filter 10, when 
inserted in a container of paint, to be raised slightly above 

25 the bottom of the container, thereby permitting paint to be 
filtered through the bottom 30 of the filter 10 via the 
accordion wire mesh 26 as well as through the outer peripheral 
surface 18. 

In an alternate embodiment for the bottom of the filter 
30 10, as shown in Figure 3, the filter is constructed exactly 
like the filter shown in Figures 1 and 2, and described in 
detail above, except that the filter has a solid bottom 30'. 
Further, in this alternative embodiment, the filter may have a 
plurality of short extensions 34, as shown, or may be 
35 manufactured without the plurality of extensions 34. 

Turning now to the inner peripheral surface 22 of the 
filter 10 (figure 4), the inner peripheral surface 22 comprises 
a support frame 36 having a plurality of apertures 38 (only one 
of the plurality of apertures designated by the numeral 38) . 
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The upper portion of the support frame 3 6 is held in place by 
the upper collar 24. The lower portion of the support frame 36 
is held in place by the lower collar 28. The support frame 36 
with the plurality of apertures 38 forms a support for the 
5 accordion wire mesh 26, thereby preventing the accordion wire 
mesh 26 from collapsing inward, and providing support so that 
the accordion shape of the accordion wire mesh 2 6 is maintained 
against the about 2,000 to about 5,000 psi pull of the airless 
paint sprayer pump (not shown) . The plurality of apertures 38 
10 permit the paint which has been filtered through the accordion 
wire mesh 2 6 to flow easily into the receiving end (not shown) 
of the airless paint spray system. It will be appreciated, 
however, that an alternative support frame may be utilized, 
such as, but not by way of limitation, a plurality of rods, or 
15 any porous type of support frame which would support the 
accordion wire mesh 26 in the manner described herein. 

Turning now to the Figures 5-8, the top 40 of the filter 
10 is illustrated. The top 40 comprises an upper surface 42, 
a lower surface 44 and an outer periphery 46. The upper 
20 surface 4 2 has a top opening 48 which extends through both the 
upper surface 42 and the lower surface 44 of the top 40. The 
lower surface 44 of the top 40 has a plurality of connecting 
extensions 49 (only one connecting extension designated by the 
numeral 49) which rotatably connect the top 40 of the filter 10 
25 to the upper end 14 of the base 12 of the filter 10. The upper 
collar 24 has a plurality of slots 25 which permit rotatable 
engagement of the plurality of connecting extensions 49, 
thereby connecting the top 40 to the base 12. The top 40 is 
removable, thereby permitting both the outer peripheral surface 
30 18, the inner peripheral surface 22 and the bottom 3 0 of the 
filter to be easily and thoroughly flushed out and cleaned for 
re-use. It will be appreciated by those having ordinary skill 
in the art that any number of connecting means, such as, but 
not by way of limitation, threads, snaps, hinges, and the like, 
3 5 may be used to connect the top 4 0 to the base 12. The top 

40, as shown in Figure 5, further comprises an upper threaded 
extension 50 which receives an adapter 51 having a first end 52 
and a second end 54. The adapter 51 has inner threads 55 which 
permits the adapter 51 to connect to the upper surface 42 of 
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the top 40, the first end 52 connecting to the top opening 48, 
the second end 54 connecting to the receiving end (not shown) 
of the airless paint spraying system (not shown) . The adapter 
51 permits a connecting element 57, such as, but not by way of 
limitation, a washer or an O-ring, or any other component known 
in the art which operates as described herein to be utilized to 
create a tight connection and seal between the filter 10 and 
the airless paint spraying system. Such a connecting element 
may comprise rubber, plastic, metal, nylon, or any combination 
thereof. The adapter 51 may be formed integrally with the top 
40, or may form a separate component or components, as those 
having ordinary skill in the art will appreciate. 

Turning now to Figures 9-12, the various filters shown 
therein are not a part of the present invention, but are shown 
only to illustrate the multiple in-line filtering which 
heretofore has been required in the art. The rock catcher 58 
(Figure 9) is formed of a loose, heavy wire mesh, as 
schematically shown. Such a mesh is designed primarily to 
eliminate larger debris from the paint, before it enters the 
0 airless paint sprayer. The fine mesh nylon net, not shown, is 
sized to fit over the rock catcher 58, and has a draw string at 
the top, so it may be secured about the rock catcher 58. The 
fine mesh nylon net has been utilized to remove the smaller 
debris from the paint before it entered the sprayer. When 
5 paint is moved through the combined rock catcher 58 and nylon 
net at a pressure of about 2,000 psi to about 5,000 psi, 
particles of debris are forced through the fine nylon net and, 
unless very large, are not impeded by the rock catcher 58. 

As described earlier, the larger cylindrical filter 60 
0 (Figure 10) is contained within the sprayer, and is formed of 
a fine wire mesh (approximately 100 mesh) . The larger 
cylindrical filter 60 is not re-cleanable. Further, it will be 
appreciated that the larger cylindrical filter 60 has a the 
layer of fine wire mesh in only a cylindrical shape. When 
5 paint is moved through the larger cylindrical filter 60 at a 
pressure of about 2,000 psi to about 5,000 psi, particles of 
debris are forced through the fine wire mesh. 

The smaller cylindrical filter 62 (Figure 11), which is 
contained within the handle of the spray gun, is formed in a 
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manner similar to that just described above for the larger 
cylindrical filter. This filter is not re-cleanable, or re- 
usable. In the same manner, the pressure of the paint flow 
also forces particles of debris through the smaller cylindrical 
5 filter 62. 

The fine nylon mesh disk filter 64 (Figure 12) is placed 
in-line in the spray gun just before the spray tip (from which 
the paint emerges) . Any impurities or debris that have escaped 
the earlier filters, as described above, easily passes through 
10 the fine, narrow nylon mesh which is placed across a disk to 
form said filter 64. The impurities or debris may emerge from 
the spray tip, or may cause the spray tip to become clogged, 
thereby stopping the flow of paint. The above-described 
pressure forces such debris through the nylon mesh disk filter 
15 64. It will be appreciated that while this nylon mesh disk 
filter 64 may be re-cleanable, it is more cost effective to re- 
place the part, and often nylon mesh disk filter has unwanted 
openings formed therein, as do the other filters shown in 
Figures 9-11 and described above after unwanted debris passes 
2 0 through, thereby rendering such a filter useless. Therefore, 
after debris is forced through any filter shown in Figures 9-12 
and described herein, such filter is useless and must be 
replaced. It will be appreciated that the rock catcher 58, the 
nylon bag (not shown), the large cylindrical filter, the small 
25 cylindrical filter, and the nylon mesh disk filter are all 
known in the art and readily commercially available. 

Referring now to Figures 13-14, the filter 10 as is shown 
in Figure 13 is connected via the adapter 51 to the receiving 
end 56 of an airless paint sprayer 66. The filter 10 is ready 
30 to be disposed in a container filled with paint. Figure 14 
shows the filter 10 in a container filled with paint, showing 
the filtering process. 

In a general method of use, a thoroughly clean base 12 of 
the filter 10 is connected to a thoroughly clean top 40 having 
35 an adapter 51 connected thereto. The second end 54 of the 
adapter 51 is connected to the receiving end 56 of an airless 
paint sprayer 66. The airless paint sprayer 66 is a part of an 
airless paint spraying system 68, which includes the filter 10, 
the airless paint sprayer 66, the hose 70 connected at the 
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outlet of the airless paint sprayer, the spray gun 72 connected 
to the opposite end of the hose 70, and the spray tip 74 
connected to the outlet of the spray gun 72, from which the 
filtered paint 76 emerges in spray form to cover or coat a 
5 surface/object in said paint 76, as illustrated in Figure 13. 

The receiving end 56 of the airless paint sprayer 66 with 
the filter 10 connected thereto is disposed into a container 
containing paint 76. The pump (not shown) on the airless paint 
sprayer 66 is started, therefore causing the paint 76 to be 

10 moved against and through the filter 10 into the receiving end 
56 of the airless paint sprayer 66, the paint 7 6 moving through 
the airless paint sprayer 66 and through the other components 
of the airless paint spraying system 68, (namely, the hose, 70, 
the spray gun 72 and the spray tip 76) the paint 76 emerging 

15 from the spray tip 74 to coat the selected surface/object. 
Strips of debris (not shown) in the paint 76 are suctioned 
against the outer portions of the accordion wire mesh 26, as 
described above. Particles and small pieces of debris (not 
shown) are pulled into the inner portions of the accordion wire 

20 mesh 26, as also described above. The great plurality of folds 
in the accordion wire mesh 26 has sufficient surface area to 
prevent or greatly reduce the stoppage of the flow of paint 76 
therethrough, the support frame 36 acting to hold the accordion 
wire mesh 2 6 in place against the pressure of the movement of 

25 the paint 76 through the filter 10. The accordion folds and 
the greater surface area provided thereby cause less pressure 
on the filter 10, permitting the filter 10 to effectively 
filter all debris from the paint 76. 

It will be appreciated, by those having ordinary skill in 

30 the art, that the flat surface area provided by the other 
filters illustrated in Figures 7-10 and described herein cause 
debris to be moved to and through these filters by the pressure 
exerted by the pump. When debris moves through a filter, it 
effectively ruins that filter, thereby causing clogs in the 

3 5 airless paint spraying system which result in stoppage of the 
paint 76 flow therethrough. The greater surface area provided 
by the present filter permits less pressure on any one discrete 
area, thereby preventing unwanted debris from being pulled 
through the filter, i.e., the wire mesh, and causing clogs and 
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paint 76 stoppages. Further, the accordion-like surface of the 
present filter permits the paint 76 to continue to be filtered 
even when large clumps are caught in the outer surface of the 
filter, due to the sinusoidal "accordion" pattern of the 
5 accordion wire mesh 26. Again, the large surface area traps 
the large debris, but provides sufficient surface area to 
continue filtering the paint 76. 

Example 

The present filter 10 was connected to an airless paint 

10 spraying system 68, as shown in Figures 131 and 14 and 
described in detail above. The filter 10 was emersed into a 
five gallon container of paint, one gallon of the paint having 
been removed, and replaced by one gallon of dirt, pebbles, 
stone, leaves, twigs, and other organic debris. 

15 The pump of the airless paint spraying system was turned 

on, and the remaining paint in the paint container was utilized 
to paint a selected surface. All paint was utilized to spray 
paint the surface. No clogs or paint stoppages occurred, and 
an even, smooth coating of paint was disposed on the selected 

20 surface even though the filter 10 was the only filter used with 
the airless paint spraying system 68. 

Changes may be made in the embodiments of the invention 
described herein, or in parts or elements of the embodiments 
described herein, or in the sequence of steps of the methods 

25 described herein, without departing from the spirit and/or 
scope of the invention as defined in the following claims. 
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CLAIMS 

1. A filter for filtering paint in an airless paint spraying 
system, comprising: 

a base, comprising 

an upper end, a lower end, and an outer peripheral 
surface, an opening in the upper end forming an 
inner peripheral surface, 
wherein at least a portion of the outer peripheral 
surface comprises an accordion wire mesh and 
means to hold the accordion wire mesh to the 
base, and 

wherein the inner peripheral surface comprises a 
support frame having means to permit a flow of 
paint therethrough, said means comprising at 
least a portion of a solid sheet of metal 
comprising a plurality of apertures, and 

a connecting substance, said connecting substance 
used to connect both the outer peripheral 
surface and the inner peripheral surface to the 
base; and 
a top, comprising 

an upper surface, a lower surface and an outer 
periphery, wherein the top has means for 
disconnecting and reconnecting the top to the 
base, 

wherein the top further comprises both a first 
connection means for connecting the top to the 
base, and a second connection means for 
connecting the filter to the airless paint 
spraying system, 
wherein said disconnection of the top permits 
cleaning of both the inner peripheral surface 

and the outer peripheral surface of the base 

such that the filter is re-usable after said 

cleaning; and 

wherein said filter is connected via the second connection 
means to the airless paint spraying system and then 
inserted in a paint container. 
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2. The filter of claim 1 wherein the base further comprises an 
upper collar and a lower collar. 

3. The filter of claim 1 wherein the base further comprises a 
bottom comprising accordion wire mesh. 

4. The filter of claim 3 wherein the base further comprises a 
plurality of short extensions. 

5. The filter of claim 1 wherein the base further comprises a 
closed bottom. 

6. A filtering method for filtering paint for an airless paint 
spraying system, comprising 

providing a filter comprising a base, the base comprising 
an upper end, a lower end, and an outer peripheral 
surface, an opening in the upper end forming an 
inner peripheral surface, 
wherein at least a portion of the outer peripheral 
surface comprises an accordion wire mesh and 
means to hold the accordion wire mesh to the 
base, and 

wherein the inner peripheral surface comprises a 
support frame having means to permit a flow of 
paint therethrough, and 
wherein a connecting substance is used to connect 
both the outer peripheral surface and the inner 
peripheral surface to the base; and 
a top, comprising 

an upper surface, a lower surface and an outer 
periphery, wherein the top has means for 
disconnecting and reconnecting the top to 
the base, 

wherein the top further comprises both a first 
connection means for connecting the top to 
the base, and a second connection means 
for connecting the filter to the airless 
paint spraying system, 

wherein said disconnection of the top permits 



WO 98/04333 £ £ PCT/US96/124Z4 

cleaning of both the inner peripheral 
surface and the outer peripheral surface 
of the base such that the filter is re- 
usable after said cleaning, and 
wherein said filter is connected via the second 
connection means to the airless paint 
spraying system and then inserted in a 
paint container, 
providing an airless paint spraying system having a 

receiving end, a pump and a spraying end; 
connecting the filter to the receiving end; 
immersing the filter in a container containing paint; 
placing the pump in an operational mode, thereby causing 
paint in the container to be drawn through the filter 
and into the airless paint spraying system; and 
spraying the paint on a surface after the paint emerges 
via the spraying end of the airless paint spraying 
system. 

1. The method of claim 6 wherein in the step of providing a 
filter, the base further comprises an upper collar and a lower 
collar. 

8. The method of claim 6 wherein in the step of providing a 
filter, the base further comprises a bottom comprising 
accordion wire mesh. 

9. The method of claim 8 wherein in the step of providing a 
filter, the base further comprises a plurality of short 
extensions. 

10. The method of claim 6 wherein in the step of providing a 
filter, the base further comprises a closed bottom. 
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